RNA separation by in-capillary denaturing polymer electrophoresis with 1,2,5-thiadiazole as an additive.
1,2,5-Thiadiazole improved RNA separation with in-capillary denaturing polymer electrophoresis. 1,2,5-Thiadiazole was synthesized as an extraction solvent substituted for a halogenated solvent. While 1,2,5-thiadiazole was an excellent extraction solvent and an environmentally friendly solvent, we found that 1,2,5-thiadiazole was a strong hydrophobic compound for RNA and the RNA separation performance by in-capillary denaturing polymer electrophoresis was dramatically improved. We suggest "in-capillary denaturing polymer electrophoresis" as an RNA separation that realizes the denaturing and separation simultaneously. RNA separation by the method required a strong denaturant, acetic acid, to cleave the intramolecular hydrogen. The running buffer containing acetic acid was of high conductivity and low pH, in which the condition introduced Joule heating and low sensitivity. While conventional denaturants, formaldehyde and urea, maintained small electric conductivity and neutral pH, these denaturants were too weak to achieve the RNA separation by in-capillary denaturing polymer electrophoresis. 1,2,5-Thiadiazole being a neutral molecule, both conductivity and buffer pH were able to be adjusted to a desirable strength for RNA separation. In this paper, we report that RNA separation by in-capillary denaturing polymer electrophoresis in neutral pH was achieved and the sensitivity for RNA separation was higher than that for RNA separation by in-capillary denaturing polymer electrophoresis with acetic acid.